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^H*l^ M# 5x10-6 xfl 

*J 2.5xlO-5/ t C^l #SM*1^ <£7}&-^ #^o]nlH.^ ^*|# $ »W ?L 

£ 1 
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10^^8811 ^ 2004/4/1 

°<f^ ^ 3-^1 ^12:^^ {Double-Sided Metallic Laminate and Method for 

Preparing thereof} 

* ^-3L°fl W 

l: 4: <i7>^ 

2: ^Sj-^^r *fr&*\?\7] ^tb 

3: €3°H^ 5: tf€- 

*H*r>flfe A>ol^l ^3f^ ^M^l $m = ^ ^l 3 ^ 

JL, ^(curl)^: ^1*>^, ^S-^l 3^*13 ^Hrtt s^l^ 

<7> ^X>7l7]^ I^-7l^, ^tfl-g- 7l7H T^Vc^sj-ofl Tt)-^. #*}7l7H A}-g- 

£)j7 s)s.7l^r£ S.^SL SX^, 0 l^tr A^lr %^\7] $\3- 
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^1^1 slS.7l*( flexible printed-circuit base board)* A}-g-*>7l:E. ?>\JL ^H^b 
c%*\ £71 #^ flS.* *r-§-*}7|£ tb^. ^#^» ^ 

tb \H og -Mtfte ****s. av**W *U3: 3*NH 31 tb A S 

71 ^ ^S7l** ^tb fe£r aLiBM ^ **M7> JL^jI fll*. 

<8> 6}S^^1 SLfe ofl^A]^ ^^1» ^SM^H. ^^^-* ^^1 

7m ^ ^#*^r t*#*h "fHH§. 3*M * A^>fe 35L7l3Hm ♦* 

«^cf. n^H, A>-g-*>*l #3L l-ejolnlH.^ 33 ^^l7lfe ^^1 

< 9 > tb^, sjssl jra^SHt ^b^H^- 4^1 ^r*M ^ 

<io> «€^**l*7»ii ^7fl«lJl ^1-244,84131^ ^4flS7l** 5* 3^*^ ^isofl 
**M ^7>^^ #Blolr.l-o, o.^^o) ^£7} 250'C» ^7>^ 1^ 

aj^fr ^-f 3501C o]&4) ^o]^, 50kg/cuf 3-<& *1« 

<n> Si*, ^l5,112,694Jlfe #* ^ 3f^H **H 

^^-6j) ^^olnj^l- t^jIS. S^tb ^ 380 -C °1#3 ^£3} 20kg/ cm °1#3 #3 



41-5 
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:12> #7]<% ^ £ "fr^ £ 

A^£, 2}f^r°]H ^l^^l ^^>fe ^(curl)* ^l^H, *W ^^1^ ^ 

<13> #7l«4 ^ ^*>7l £ ^H§S 

Al7l7l ^tt l-el^l^lS.^ *t*W, 31^7} 5xl0- 6 2. 5xl0- 5 / iC<>i ^^t^ # 

^^-S. ^tt ^df 3^^8r 

<14> % 7 ) ^[^%^ #elolnl = ^- §>7l 1^ ^-^^17> €^$14. 

<15> [sJ-^H 1] 

<16> 




<17> ^"71 3**H p>l, q> 0 ^ p/q=0.4~2.5*lol, 




, Yife -0- -CO- 0 !^. 
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= 7} € 4 s $14. 

20> ^"71 ^tt #BM B 1=^ *>7] 2^ 7^71 7> 2E<3 

c21> [3^^ 2] 



c22> 



<23> ^7l ^^17171 ^tt ^^H^r S>7l 3a, S>*M 3b, 3} 

3c ^ 3d» 3£^*Kr 7> € t= &t=K 

<24> [SV§H1 3a] 



<25> 



CH- rS 



<26> [sj-^ 3b] 

<27> 



<28> [sl-'SH 3c] 
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29> 



o O 




<30> 3d] 



<31> 



<32> 



o p 

\\ if 
" + O x 3\/ N " x ^ 

o o 

^7) sJ-^H 3a ^fl*l 3d°lH k^l, i , m ,n^0, «=m=n*0 , k> I , k+ « >1.5(m+n) g 
k+m>1.5(£+n)o]jl, 



<33> X 2 ^ 



<34> 



<35> 



<!> -oo- -ooo-- 

7 » 

~C^ Y2 "^^ Y3 ~^^ YT C^~" 3. ol-o!^ 5.05.*^ 1 * ^5^. Y 2 g Y 3 

^ ^*\<L3. JE^r - ; -o-, -CO-, -S-, -S0 2 -, -C(CH 3 ) 2 -, BEfe -CONH^ZL, 

XX 



<36> 

X 3 ^ , SL^r oH, Y 4 ^ -0- H^r -CO-ol^. 

<37> #7} <i7>^ ^eMplJELS} -B-eJ^o] ^H^- 200 250 ^71- € *r Sd 1 ^. 
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10^^8811 »^ 2004/4/1 

c38> #7] 17}^ ^S^H^r 5^ 3a( 3b , 3c, ^ 3d» 

<39> ^"71 ^7>^ ^H^S-fc 3a *fl*l 3d<*fH m, n= 0, X 2 7> *M 4*1 : §- 

<40> 4] 



<41> 




( V°H >- c(CH3)2 ^_>" 0 ~v^ 



<42> ^-71 <l7>4^ 3a tfl^l 3d°lH m, n=0°"|jl, X 2 7> *}7l 5<2 

<43> 5] 
<44> 




<45> ^7) ^#€-8: Ol^f-O^ T 

<46> ^ fV, ^ <£*| <&tt^ ol^Hr $H ^^^-i- 

7l7l 3tt #5^1*1^ <t^%> ^]^7> 5x10-6 ^ 2.5xlO-5/°C^l 7-^^ €^1 

^ ^Al7l7l 3R> #3*1*1^ 
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3* ^ °.5L ^ ^ *B*-£t*. 
c47> ^-71 W>l?l7l fl* #3<>H^ #^1^ -NH- 7\^7}7\ H<3€ 

c48> ^^4^ ^Sj-fr ^Al7]7l ^tb #5H*1^} *>7l 2^ 7]^ 

7l7> 51<^ #^o-|pl^ 7 > € ^ sa^. 
<49> t^"^ 2] 



-i) 7b, 7c ^ 7d» 3t^*Hr *^W|7> € 



<50> 




I 

H 



<52> 



[3*«H 7a] 



<53> 




<54> 



[5)-^ 7b] 



<55> 




<56> 



mnq 7c] 
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^ 2004/4/1 



:57> 



l0 T V* 



:58> [21-^ 7d] 



:59> 



<60> #7] 7a 7d<:>iH k^l, £ , m ,n^0, l=m=ni=0 , « , k+£ >1.5(m+n) ^ 

k-hn>1.5(je+n)°ljl, X 2 ^ 



c61> 



<62> 



-O 




< 63 > S ol^^l 1 ^ O]^- Y 2 « Y 3 ^r 44 ^3-^ IE*r 

-, -0-, -CO-, -S-, -S0 2 -, -C(CH 3 ) 2 -, -CONtH^, 



<64> 



X 3 £r 




<65> y 4 tt -, -0-, -a=fe co-°m-. 

<67> [Sj-^"^ 6] 
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^ 2004/4/1 



<?i> Y 5 ^ -, -0- ^ -C0-°1^- 

<72> s&7] <t7}±.^ ^-ejolDl^o) -^-ej^ol^s^ 200 ifl*l 250°C7> % 

<73> <&7}^ #eM*]^ ^^flif sj-trj-A} 7a> 7b, 7c, ^ 3?-*H 7d 

<74> -#7] ^7>^ l-^o]p]^^ ^^1^ s^H} 7a ^fl*l 7<tfH m, n= 0, X 2 7> 5}-^- 

<75> 4] 

<76> « 

< 77 > ^-7] ^7>^ ^-sM^H-^ ^^fl^r 7a 7<H*| m, n=0^lJL, X 2 7> *}7] S?*H 

<78> [3}-*H 5] 
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13*1-: 2004/4/1 



o_o|^ *j tfl44<>l ^HM^^S-, 3^4^*1 Sl^^-XI *4*Hr €(curl)-ir 4*1 
sl-5], 42M|iq -r-^r^: ^^^S- 33.714* *ll^*l-4 fl*H , 

A>olo,l 44*1* «£4444 fl* ^H*1^1 ^4#, 

*r4^ £ 47>4i4 #2H4^I ^l^o.S ol^^l^ =.<fc 4 #4:* *fl^iW. 

<82> ^71 €* 44*>4 fl«SHfe ^4#3 444 444 

^^ 7l . -ft-A}*flo> uJ-aH, 44444 444 ^l^fe 5x10-6 vfl 

4 2.5xio-V°c<?l ?H *>44*W. 4*444 444 31^7> 5xio-6/r *m 

44 31^7} 2. 5x10-5/ °C o^o] ^-f ojjfe ^3 ^^^-g- 6|)^ nfl ^44*- W 

3§o] 44^4. 

<83> 5£ ^y. > ^ i£t^ 44444 5xl0- 6 *fl4 2.5xlO- 5 /°C^ 44% v 31^r» £ 

H ^o]^, a *4*l *4*W tM*. *>7l 13 *3Wl=-7> ^-gr «*;* 

4^4 c|^r w>^-4-s>r^. 

<84> [S^sH 1] 
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«5> 




2004/4/1 



<86> #7l 5|-^ 1<^*\ p>l, q> 0 ^ p/q=0.4~2.5<>l:n., Xi^r 




88> **3* -*7HA| €W #^oltilS.^ ^ 

^. <>l3r < t J S% v 31 5x10-6 2.5xlO-V°C^l ^lf^i^b 
s-^jA]^ ^l^)2jS.7l^:(f lexible printed-circuit base boardHH -S-^s]^ <t*]9}*£'§ , ^ 

<90> ^l^^o] 7] ^715.^ -NH-7l7> <£3*} ^4- ^ 

^ ^Al^7l $m ^xWSLS, -NH-7l» 5L^m #BH*l2-7> 

22\ 7l^7l7> J£^€ #e)o]nl = 7]- H>^*>Cf. 
<91> [^--§1-^ 2] 
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#^ 2004/4/1 



C92> 



N 



H 

<93> ^^"M S «^ol ^4 ^17} 7l^^AS. AiS. # 

^S.^ 3* ti}^^-7fl^ ^>7l 3a, 3b, 3c ^ 3d« 



<94> 



mn-q 3a] 



<95> 




<96> 



3b] 



<97> 



-e-N. 




<98> 



3c] 
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<g7>: 2004/4/1 




39> 



ioo> 



101> 



mn*\ 3d] 




i02> #7] Q-HW 3a 3<HH k^l, I , m ,n^0, £=m=n^O , k> £ , k+« >1.5(m+n) ^ k+m 



>1.5U+nHal, 



:103> 








:104> 



C105> 





Y 2-rr ;r 1 3 






<106> 



•, -0-, -CO-, -S-, -SO2-, -C(CH 3 ) 2 -. -CONH^l^l, X 3 ^ 



°H, Y 4 ^r -, -0- SE^ -C0-°1^-. 
^■7HX) £=m=n*0 « , m * n°l *A]e| 0^^ <t7}^ 

o] ^^«>| eWM^ ^o}^, 4^517} x]*}^. k^l , k+H >1.5(m+n) 

« k+m>1.5U+n)Sl 3£r k<l^l7iq- k+m>1.5(«+nH^ t7>^ *SH*l£*l ifls^HH 
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7\ 250*0 ^l-s-^s. #<£*H B^W^l wlJL^ol^. 

iot> >g-7l ^7>^ ^sH^l^ -ft^o] 200 *fl*l 250°C<U wV^-zj^cj-. 

ios> #7] <g.7\^ #sh*i^ ^v}q]°]&<q ^* T = l 

^m^lfe 3a, 3b, 3c, ^ Sj-^ 3d* £W 

109> «l7>^ l-eH^es.*! c]^- T3>^*}7ll^ 3a 3d«fl>H m, n= 0, X 2 7> *r7l 

3*«H 4*1 *^3fl<>l7ii+, in, iHWjL, X 2 7> *>7] 5*1 ^f^H^h 

no 4] 




eHH^>=-4^^> ^S-^^S^V °l^-^#(pyromellitic acid 

dianhydride, PMDA) , 3,3' .4.4'-«Wld <>1^*(3.3' ,4,4'-biphenyl 

tetracarboxylic acid dianhydirde, BPDA), 4.4'-*AltKa*a ^#)(4,4'-oxy 
di-(phthalic acid anhydride), ODPA) , 3,3' ,4, 4' -*i*fe-4S3*hS4*l'& 
(3,3',4,4'-benzophenon-tetracarboxylic acid dianhydirde BTDA) , ^ H^'t^S.^ ^€31 % 

41-17 




%:% 2004/4/1 



^3. ol^i-(trimellitic acid ethylene glycol dianhydride, TMEG)^. ^l-M^l ^-"^^ 

(1,3-phenyldiamine, MPDA), 3,4'-^Al^<>}\i€(3,4'-oxidianiline 3,4'-0DA) , 4,4'-^^]^ 
^}2:0>^e|S-(4,4 , -diaminobenzanilid, DABA), 
iis> s^'-T^^c^Al^^'-^^H^l^fl^CS.S'-dihydroxy^^'-diaminobiphenyl, HAB), 1,4-^(4- 
2r.sf| ^ )^( 1 , 4-di (4-aminopheny 1 )butane , DAPB) , 1 , 3-*l ^(3-<>M i^ll^l ) « 
(l,3-bis(3-aminlphenoxy)benzene, APB) , 4,4 , -l,3-*ll 1 fi3l ^H^Hi^^)^}- 1 ^ 
4 ( 4'-l,3-phenylene diisopropylidene)dianiline, PDPDA) , 2,2-wl^[4-(4-°M^l^l)*im] 
^5.^(2, 2-bis[4-(4-aminophenoxy)phenyl]propane, BAPP), ^ *l^[4-(3-<>Mi^ll^l 

Hl^([4-(3-aminophenoxy)phenyl]sulf6ne (BAPSM)S. °]^°]$. ^SLsL^ 1 ^ o]^o] ^. 

:ii6> ^-4=^#£- o]^c^^ol v}^z\-s}r)r. 

:117> H^V, ^ ^ •a^o. 0 -|s- iflofl 

^]7l ^ *eM*lS.£| QT-n, ^% 3l^r7> 5x10-6 2. 5xl0" 5 /t:^l 

^ ^MV#, ^4=^ ^^^r «#XM7l ^tb = ^ ^<t^^ 

#^01^=0, +^ ^ «17>^ #BH*1^3 ^ ^ <I 

^ *\}2z»^-Br ^%^r. 

<118> ^, ^^l?l7l ^tt #&jolpl^ 3l2:S}7l #?>}°\ ^3°H 

41-18 



io: 
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119> 



«gx>: 2004/4/1 

XKg, ^4?^*] ^^-i: ^^zj ~NH~ ^l^l* S.^}^ ^^°>^^°1 

^A]7l7l 71^1^ $HfreJ:5=* ^ # 

»l^r*H^- *>7] 7a, 7b, 7c ^ 7d» S^-xt l-^^^ 0 ! ti > 



:120> 



7a] 



:121> 




cH 3 




:122> 
:123> 



[SW-*| 7b] 




cl24> 



[fl-flM 7c] 



<125> 



-f-N 
HO 



<126> 



mn^ 7d] 



<127> 



-f-N 



HO 



JUL JJU* 
TT 



-OH 
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128> -#7l 7a 7d°lH k^l, I , m ,n^0, £=m=n*0 , * , k+£ >1.5(m+n) ^ k+m 

>1.5U-*n)alaL, 



129> 



X 2 ^ 



<!> -oo- ooo- 



130> 



y 2 ^ y 3 ^t AA ^^S. SEfe- -, -o-, -CO-, -S-, -S0 2 -, -C(CH 3 ) 2 -, ^ -CONH^l 





31, X 3 £r ' 

:131> o^, Y 4 fe -. -0-, -IEfc C0-^1^. 

:132> SBtt, t2]4 D -]^ -§-^ ^1 10 30^%7> W>^^1, 10^^% 

^JSLt!: -§- n fl^ *V§-°1 *»W3L, 30^%* 2^Kr ^-f^^ -M^l A ^1^1 »l ^ 

<133> St!:, SiM- -g-^l^Tfl *}7l 7lBf f£#X\?]7] iflSH ^3E*H 

<134> -#7lSr £ 0 1 €-^°>^^> 3^1 (die coater), (comma 

coater), sjw^ ^> SB] (reverse comma coater), ^e^M SB-i (garvure coater 
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8811 



^ 2004/4/1 



7^ 7 \ \ m v)*Yo)t& ^4=.3±o\ ^^4: ^ $U 5jtflnS iM"^ ^-f^fe ^^^^ - 

ej^S.^ <t^^l^o)l o§tg=^- ^ ^-g: ^7l^l-7l7> ^^^)^7l ^^-olrq-. 

i35> ^-7]^ ^-o] if -§-Dflo^ til^Jit} °V*HI -2-^- (arch type oven), # 

(floating type oven)^!^ 3^1^. 

L36> S^, *j<l*8^ #^0^1^ ^^§- *fl2^>7l €7>^ 1^1*1^ 



137> 



138> 



6] 



OH HO OH 
X* 

oh HO_ J^' ' — |T 0H 



139> ^-71 6°1H 8>1. t>0 ^ s/t=0.4~2.5°l:51, X 4 ^ 




140> 





:141> Y 5 fe -, -0- 3£^ 



:142> ^y]^ S.e)o>^A> -g-<5fl# tW 3.B\ , ^-P> SB], ^> SB) , ^ ^— S 

^2: ^5* ^ ^7)1 7> 15 50^1 £S*V31 til^^Cf ^rS^ 6>^^ 

t-jsL^ (floating type oven) ^a1?14. ^1 -g-^ 
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H*}: 2004/4/1 



L43> a*, 17H^ §3<>H^ ^]f~§; <%7}^ ^o]u]EL 

-6-7] -g-nfljL -g-^fl^^ #e)o>^AV _g.o_fl.g- ^^^^ 

tifo] sb], fM- SB], e]*]^ ^> SB] (reverse comma coater), 3-2]- y ] °> SB] ^^.S. 
33. ^6] 3=^7]. lx fl^ 5/zm o] £|5_S- £^>S -§-*fl^ ti]^^C]- -griE^ ^ 

51^ ^ (floating type oven) £SA]:QrK ^7] -§-^# *flS*Rr «o> 

:144> #7] <__7 r ^_! #B]o]n]^o| o.^^o]^-£^ 200tfl*l 250 °C 7} i3V^^. S^!: ^7]-^ 

^ #eMp];ELfe 3J-*H 7a, 7b, 3|-*H 7c, ^ 7<Mr 5L^-*Kr 

o] laV^^H, t?l-£r M}^^}7])^ 7a vfl*l 7d°1H m, n= O^S X 2 7> Sfr7l 4°]7]t+, 
^"71 ^7>^ l-5]^l^l^-7> 7a, 7d°lH m, n=0^S X 2 7> «>7] 5^1 

:145> [3^*M 4] 




cl47> 5] 



<148> 
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<&x}: 2004/4/1 



SL±=- =-4=^ &&X\?]7] ^tb #eM*l^s] 3P?*I1 -M. ^t 3 ^^ ^3°1 

^-71^ ^o] ^WV^ ^r^ofl ^^-§r "fr*Al7l7l 1-^olTilB, ^1^3 

^8 €^olTilB ^ 17>^ t2]oln]ES] JSHMfl* B3L ^ ^ 350 

#71 ^3Hr ^ ^7lM- B£-°1H A^tr] ^*><*| 33* 

B H *°1 ^^(D, ^#^17171 fl« ^S^ol^B^ ^1 

#(2), *1M## #^°H^ *r*l*(3), t7>^ ^oIdIb^ ^1^(4) 
^ =.4? 17}^ #s]o]plBSl £^°fl <9=^ ^ °a^^r ol^ 

^ ^.^(5)o. wfl^^il =Sfli, » 7>«3-^^l <3^§-*3^r **H ^HH^W. #71 5} 
*MH4i£r 300 350°C^ ^rBoll^ *}S= *\^*\r**. 300°C *1*H*1*t t7>^ # 

SlolnlB^l ^.#^o] eMviH^Mr ^-r^B ^*Hr *r &^-> 350°C-t- 

2:4*Hr ^-f°fl^ ^^^71 ^4. 



<i53> ^e, ^X\d\) £ tiliil^HlA-1 a}-^ ^^11*^ n 2 -^ ^l^- 
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BPDA: 3,3'.4.4'-«l*fl\i *0SBMfi.*M'» 





BP ADA; tiliSQ^M ^^-g- 



li^J—NHCO l^jl 



mPDA: m-*n^cW2! 
3.4' -ODA: 3,4' -^^]^o>^^ 



4.4' -t|*>ti|i£a&*Hitf|S. 



PDPDA: M'-U.S-sMa q«l&sa.«tira)q*W(l 

-"-O-o^rfcLoJCT" 

BAPP: 2.2-«1it4-(4-oMiaJfl^*l)i4l>i]SS.* 
BAPSM: «l^[4-(3-«>nl^^^^)^^]^ 



APB: l t 8-*l&(9-<>M^<***l>lM 
NH 2 



TRIAZOLE 



[^H l] 
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156> ^f^S} ^^1^171 ^ *El°H2- ^SflS ^71^ * 

500mes1 n-^m-2-^#^€-(NMP) -M* * 28.924g£} ODA, 14.824g^ BAPP 

g 0.942g^ Triazole^- * «B*M W -g^im^-. -8-*fl * 0°CS. -fr*l*r^*1 12.442g£| 
PMDASf 42.8684g^ BTDA» ^^H, 24*m ^-^ SL^-OS*! ^ti>^ 3*1*1 

:157> ^^sg%^ *tJHp|;E. ^^]» ^7] 3«H ^-^S} S-S^^ifl 6j] 500m4 

£\ 11-^^-2-^*21 -fr'H* ^ 7.843g^ m-PDA^ 33.887g^ 4, 4' -ODA* «S*H 2- 

- -g.*IH^t|.. -g-Tsfl ^ 0 °CS. ^m^*i 21.339g3 BPDA^r 36.930g^ PMDA» ^M*H, 24 
*m ^ 3L^±3.*\ ^ 3:^*1 ^4- 

:158> Stb, 17>4i^ ^)°"M^ ^^1* ^71 3«H ^ ^r^7l^ #5^3.ifl°fl 500m43 

n _p|)^_2-5q^^^. -g-nfl* ^ 14.625g^ ODA ^ 18.054g^ mPDA» S.^ -8-«fl 

Al^cJ-. -g-*fl ^ ors -fr^r^*! 117.321g3 BPADA* ^SH, 24*1# ^ Ja^>^S-*i 
3*1*1 

d59> ^*]7l7] fl* ^^oIti]^ Sl^i 24 SB) 

(reverse comma coater)S. ^ ^7} 1/mH 35=^ 12 /an 5Li*Kil 

, 140t;4M 2^t> ^1^4. 32*1*1 * 3*N* *l7l7l ^tb #3°H 

c ^^7> SJ£€ ^ *H ^€ *h!°1*1s. ^ ^SJ-^M ^7> 

22/anol 5:5:^ * UOMH 7**^> 3^*1^. #3?:*m * ^7>^ ^^H^ 

^Sfl* ^sj- ^17> 2mdi°1 S)5L^ Sit!: * 140TC«fl*1 10^<?> ^*l7l31 200 

6£r°fl £*H ^Al7laL, 200r<M 30^"§-<£ -fr*|*l7lal, 350°C?r*l 30^1 
^*l7l-H 350r^Ai 15^tf 3^*1*1 * *H*1 *^ ^r 5 ^ 3^ 
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^ ^X\7)7) ^o]n)^ t x\<£3®%*$ ^?)o}v]il, <£7}±.^ &%<>]v\^7\ *>3]S. ^ 

160> *\]2iQ ^ 5^1 MM 3. 320 r^l 15kg/cm^ *W 

^.03. ^IMM^l^^-S^ ^Vfs ^r4^l ^^^r ^Al7l7l $m #5H D 1^ *r 
*|#, 71^%^ fe]^l^ £7>-M§ = ^ ^ i« **H§M *>3] 

161> [^Hl 2 ifl*] 16 ^ WliH^l 1 ^^1 2] 

162> ^^1^171 $m ^oltilS.^ 7i<t^3H§ ^o^l^ + 

^ol^(Tg) ^ ^flfl- 75>7l S. 1 34 £H % ^ ^Z}^ ^-*H1 14 ^ 

«^tb ^-^-s. ^ *Ustb ^ £■ 4^1 #7l #^ 

^ ^Sj-S^ JIS C5016ofl ^7i*H ^^^Jl, €^ 7>S.*^1S7> 100*100mra°J ^ 3 

:163> 
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^A]7l 7) ^tb ^ 
7> 5x10-6 xfl^ 2.5x10-5/^^1 ^H*l^ t7>^ ^olulH.Sl ^1 
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1] 



^-71 ^^1^171 flfc *;E\0}V\!=7} -NH"^^} 5L<^€ §^°H^ 

oj^. ^ c$t£ =r4j- 




^-71 lofl *j p>l, q> 0 p/q=0.4~2.5°lul, 




3] 
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#7\ *fc#*]7]7] fl* #^^1^1 = 7} *V7l 2^ 7l^-7l7> 51<g 

^ §^o]pl^oj o. o. S -s>^ <£i£ 

2] 



N- 



H 

5] 

>5J-7l ^^-i: W #Bl°"M^7> *>7l SJ-^H 3a, sj-t^ 3b, £}- 

4}-^ 3c £ S?*H 3d» 3L^-*Rr ^r$°-$- ^ 3f^r. 

[3|-*H 3a] 



/ CH 3 X h 



[^-^ 3b] 
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[5*1sM 3c] 



1 X 





W«H 3d] 



L X 



^-71 Sftq 3a vH*l 3d°lH ksa, l , m ,n^0, £=m=n*0 , £ , k+ i >1.5(m+n) % k+m 
>1.5(je+nWaI, X 2 ^ 




Y,-4f -h-Ys-H- 71 Y 
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%7] 17>^ l-eH*l^l -a-sl^o] ^£7} 200^*1 250 *>fe ^ 

7] 

#7l <I7>^ §^o)n]^7} 3^*) 3a, 3b, 5}*M 3c, ^ 3d* 

^ ^-S. ^ 

HJt 1 * 8] 

#7l <l7>4i^ *bMw1£-7> s}SH 3a ifl^l 3d°lH m, n= 0, X 2 7> *}7l SfrflH 4^* 
S-^^-S ^ ^ ^#^r. 
[sj-^ 4] 
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^-^ *Kr ^2:^. 
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all 11^ 5fcM^, 

^-7] ^^4: W^l^l7l ^ #B]o] D lH. 7 } -NH-7]^7]7> £L<3€ #^°l n l^ 

oj^. ^ o.^ <#t£ ^4? $]2,»^. 

131 

^lii^i 

^■71 %^4r ^tb #B)°WH.7} *>7l 3?-*M 2^ 7^717} J£<3 

mn^\ 2] 



13^8" 14] 

*I|1HHI SH*!, 

^. 7l ^a^-* ^^17171 flt* ^o)x2}^.2\ £^7} is\7] JfrflH 7a, 3^ 

7b , 7c ^ 7d § £_i£f>}^ ^^«3^r ^JlS ^ 

[3J--§H1 7a] 
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mnq 7 C ] 




[3?-«HI 7d] 



7a 7<H*| k^l, £ , m ,n^0, £=m=n*0 , k2> i , k+ 1 >1.5(m+n) ^ k+m 



>1.5(l+n)°l3L. X 2 ^ 



<J> -oo- ^>oo 
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^-71 s^M 6^1 s>l, t>0 ^ s/t=0.4~2.5<>l5!, X^r 




o]t^ , Y 5 fe -, -0- Stt -C0-cl4. 



16] 

^-71 <g7>^ ^^o]p]h.^ -a-^^o] ^£7} 200 xfl^l 250r°J* ^3 *Hr ^ 

13^8- 17] 

*flll^l 9X°]*\, 

■$7) <I7>^ #E]o]p]^o| ^^7> 7a, 7b, 7c, ^ Sj-^ 7d 
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[3^8- 18] 

-#7l 17}^ #^o!p1 = 7> 3^*H 7a 7<tfH m, n= 0, X 2 7> ^-7] 3?-«H 4^-8: 
^-2-5. *>fe ^ ^ 3 af)^^. 
[3**H 4] 



13^8- 191 

^-7] ^7V^ ^^H^} ^--5)-^ 7a 7(tfM m, n=0°ljl, X 2 7> *>7l sj-*^ 5-8: ^- 
[^-^M 5] 
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